Affinity labeling of steroid binding sites. Study of the active site of 20beta-hydroxysteroid dehydrogenase with 2alpha-bromoacetoxyprogesterone and 11alpha-bromacetoxyprogesterone.
To further characterize the active site of 20beta-hydroxysteroid dehydrogenase (EC 1.1.1.53) from Streptomyced hydrogenans we synthesized 2alpha-bromoacetoxyprogesterone, a substrate for the enzyme in 0.05 M phosphate buffer at 25 degrees, pH 7.0, with Km and Vmax values of 1.90 X 10(-5) M and 6.09 nmol/min/mg of enzyme, respectively. This affinity labeling steroid inactivates 20beta-hydroxysteroid dehydrogenase in an irreversible and time-dependent manner which follows pseudo-first order kinetics with a t1/2 value of 4.6 hours. 2alpha-[2-3H]Bromoacetoxyprogesterone was synthesized and used to radiolabel the enzyme active site. Amino acid analysis of the acid hydrolysate of the radiolabeled enzyme supports a mechanism whereby the steroid moiety delivers the alkylating group to the steroid binding site of the enzyme where it reacts with a methionyl residue. Both 2alpha- and 11alpha-bromoacetoxyprogesterone alkylate a methionyl residue at the active site of 20beta-hydroxysteroid dehydrogenase. The enzyme was inactivated with a mixture containing both 2alpha-[2-3H]Bromoacetoxyprogesterone and 11alpha-2[2-14C]bromoacetoxyprogesterone. Following degradation of separate aliquots of the radiolabeled enzyme by cyanogen bromide or trypsin, the protein fragments were separated by gel filtration and ion exchange chromatography. Resolution of peptides carrying the 3H label from those possessing the 14C label demonstrates that 2alpha-bromoacetoxyprogesterone and 11alpha-bromoacetoxyprogesterone each label a different methionine at the steroid binding site of 20beta-hydroxysteroid dehydrogenase.